[Rapid detection of extended-spectrum beta-lactamases by flow cytometry method].
Extended-spectrum beta-lactamases (ESBL), produced by Enterobacteriaceae members are enzymes that especially cause a resistance to cephalosporin group antibiotics commonly used in clinics. Early and rapid detection of ESBL production is crucial for antimicrobial treatment and infection control; however the methods used for this purpose are time consuming (24 to 48 hours). The aim of this study was to determine a flow cytometry based-test which provides to detect ESBL producing bacteria in a short time. A total of 38 ESBL-producing (29 Escherichia coli, 9 Klebsiella pneumoniae) and 10 non-producing (5 E.coli, 5 K.pneumoniae) Enterobacteriaceae strains isolated between 2012 and 2013 were included in this study. The identification and antibiotic susceptibility tests of the isolates were performed by using Phoenix(TM) 100 automated system (Becton Dickinson, USA). The presence of bla(TEM), bla(SHV), bla(CTX-M1), bla(CTX-M2) and bla(CTX-M9) genes were investigated in ESBL positive isolates via polymerase chain reaction method. At least one of the ESBL genes were detected in 36 out of 38 isolates and no genes were detected in two E.coli isolates. In flow cytometric method, the percentages of death cells exposed to cephalosporin [(ceftazidime (CAZ) or cefotaxime (CTX)] and clavulanic acid (CLA) combination, were compared with death cells exposed only to cephalosporin (CAZ or CTX). CLA index values (CAZ-CLA and CTX-CLA indices) were obtained for CTX and CAZ. Index values which was higher than 1.5 just for one cephalosporin were accepted as GSBL positive. The mean index values for CTX-CLA in ESBL positive strains according to their genotypic characteristics were between 1.14 and 7.22, while those values for CAZ-CLA were between 0.85 and 5.6. When the two groups of 38 ESBL positive and 10 ESBL negative strains were evaluated, statistically significant difference was detected for both CAZ-CLA and CTX-CLA indices (p< 0.005). CTX-CLA indices (p= 0.001) shown a better determination of ESBL when CAZ-CLA and CTX-CLA indices were compared statistically. In conclusion, flow cytometry is a rapid and reliable method for the detection of ESBL in clinical microbiology laboratories when compared with the other methods.